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ctm pa6oT. noc/ie 6ypeHwa cxoaxuHbi ao 
icpoBflM npOAYKTMBHoro o6bexTa 4 cnycxaiOT 
3KcnnyaT3UMOHHyio KonoHHy 1 w ueMeHTwpy- 
iot ee. fla/iee ocymecTB/i»K>T 6ypeHue npo- 
AyxTMBHoro o6bexTa 4 aohotom. A^aMeTp 
KOTOporo MCHbuie BHyTpenHero A^aMeTpa 
SKcnnyaTaiuiOHHoa ico/iohhw 1. noc/ie Mero 
pacuiwpaiOT ee pa3ABM*MbiMM pacuiupMTe- 
hrhm. BbinonHjiioT pa6oTbi no M3MepeHw>o 
<J>aKTMHecxoro AwaMeTpa ctbo/13 CKBaacuHbi. 
Co6npaioT nep<t>opnpoBaHHyio o6caAHy»o ko- 
ziOHHy (nOK) Tpy6 3 M3 fAeianna c naM«TbK> 
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UlinVIMAPV^CCKOM (bOpMU C Mnpy>KHblM 

MeTpOM. paBHbiM AnaMeTpy pacumpeHHoro 

C1B0/13 CK0a»WMM. " BMyTpCMMMM flMOMeTpOM 

Bonbiue onyTpeHHero AwaMeipa axcn/iyaTauw- 
ohhoii KO/iOMHbi. nepeA cnyCKOM b CKnaacmiy 



ROK 3 npnnoiOT 4»opMy c noncpCMiibiMH pa3- 
Mepar-ui. oGecncMiiaaioiUMMit cdo6oamwm 
cnyCK ee n unTcpaan sa/ieranua n poAy * T no ho - 
ro o6bCKTa 4. B 3tom uniepna/ic nOK 3 narpe- 

B3KDT AO BOCCTaMOB/ieniin «t>opM»»». 4 «/>. 



l43o6peTenne othocutch k Me4>Tcra30A0- 
6wMe u Moxer 6uTb ucno/ib30Bano npn cTpo- 

MTe/lbCTBe CKBdKMH. 

I43BCCTH3 KOHCTpyKUUSI 3360fl CKB3>KMHbl, 

BKnK)M3K)iuaq 3KcnnyaTamionnyio KO/ionHy.. 
cnymcMHyK) ao Kpoo/in npOAyKTMBMOro oGbex- 
Ta. noTadMyio KO/ioHny c ncp4>opnpooaiiHWMn 
OTeepCTHflMu (uichsimm). ycTanoB/ieMHy»o npo- 
twb npOAV*™oHoro oObOKTa. npw 3tom tiapyac- 

Hbll'1 AHOMCTP n0T3llM0fl KOAOMMW MeMbUie 

Anaweipa cieona cKiiaac&'Hbi. a noc/ieAHwvi 
Mesibiuc anyTpeiiHoro auar-idpa 3KcnnyaTa- 

1I10HHOI1 KOAOHMbl. 

0;it:a/o a Aa»«Mo:i KOMcrpyKiivm 3a6on 

BHyTpOMMlW AMHMOTp nOTdMHOM flCP<jK>pMPO- 

33HM011 KO/;oHMbi cvmecTBeHHO Mctibiue BiiyT" 
peH<jro A«aMCTpa axcnnyaTaiiuoHHOM 
KcnoHHbi. mto onpeAe/iHGT hm3kyk> npOAy^uiB- 
M^TbCKBa:KiiMU h 3aTpyAHfler ee o6cny*MBa- 
into t? cn.iyaTauntO 

Hpn na;uiw.ii Koni»u'?aoro 3n3opa Aaone- 
itnc na cvcuxy CKoa;«n»ui o upoucccc cc 3kc- 
r»t ; a aunt* yMCMbiuoeTCa u co DpeneHeM 
npticroonbuafl aona c^a^Mnu p33pyiuaeTca. 
nocr.c;u«ec t3k>kc npuBOAv" * psnpyuicniiio 
ncrniiMoft KonOHMW. 

Hau6onee 6mi3Ka k npeAiaraeMoii kohct- 
py*m**- CKBasKMiibi. BKa»OMa»oiua» 3Kcnnyaia~ 
UHOhm/O KOHOHHy. cnymeHHyK) ao *poB/iu 
npoAyKTUBHoro oGbeiaa. pacumpeMHbiCt ctboa 
CKoaxmibi b iiHTepBanc saneranna npoAy** 
TtiBHoro oGbCKTa. noT3MHy»c nep<t>opvipoBaM- 
nyio KOnoHny oocaAHbix TpyC>. ycTanonnenHyK) 
npOTna UHTepaana 3anerannfl npoAyKTMOHoro 
o6bCKTa, npu stom a/>* npeAynpexAenwfl pa3- 
pyaieHun nnacia K.c/ibuCBoe npocTpancTBO 3a 
noTaiiHOM KO/iOHHO* naOiiaaiOT rpaanrtHO- 
necsanbiM 4>unbTpoM. fbaecTnaa KOtiCTpyx- 
uua cK8axuHu o6naAaeT cneAy»ouumu 
HeAOCTaTKaMw: oucok3 TpyAoeMKccib paBoT 
no C03A3HUK) rpaBiiMMO-ncc^aMoro <t>^«bTpa: 
n3 Mepe 3Kcn/iyaTaann rp3Bnuno-nccM3iibJM 

r{)M/)bTp 3a6nB3CTCfl H npOAYKTMBMOClb CKB3- 

xmhw yMeMbUjaeTcn: Manud AtiaMeTp noTnrt- 
mom KonoHHbt onpeAC/iacT Hii3Ky»o 
npoAyKTMBHOCTb CKB3XMMW u 3aTpyn"AeT ee 
o6cnyxnBaMne n 3KCn/iy3TnuwK). 

Ue/ib vi3o6peieHH3 - yMCMbiuemie ip/AO- 
eMKQCTH pa6oTnyBe/iMMCMiienpoit3noAmf:Ab* 

MOCTV1 CKB3)KV1Hbl. 



yKa33HH35i uenb AOCTnraercR tgm, mto b 

KOHCTpyKUVm CKBaXUHbl. BK/lK)**3K)lMCVi 3KC 

nnyaiaunoHHyK) KonoMHy, cnymenHyio AO 
KpoB/in npoAyKTMBHoro o6beKTa. paciuMpen- 
5 hum ctbo/1 CKBaxuHbi b umcpoane 33/ieraHMfl 
npOAy^TMBMoro oBbeKTa. nep1>opupoDaHHyK) 
KO/ioHny. yCTanoBneHMyK) nponiB MHTepaa/ia 
3aneranua npoAyKTMBHoro o6beKTa. nep4>opii- 
pooaHHaw KonoHHa o6caAHbix Tpy6 Bbino/iHcua 
10 M3 Meianna c naM»TbK), BOCCTanaB/inBaiomew 
nepaoHaM3nbHyio <t>opMy noc/ie cnycKS ee b 
MMTepBsn KpenneMMji, npuMCM napyxMbiw a"~ 
aMetp nep^opupoBaHHOii ko/iomhw o6caA«bix 
Tpy6 nepooH3ManbHOM un/iMH/\pimecKOti 4>op- 
15 Mbi paaen AnaMeipy CTBO/ia CKaaxnHw. a BHyT- 
peMHMw AwaMCTp 6onbiue BHyTpeHHero 
AuaMeipa 3KcnnyaTauuoHHO* ko/iohhw. 

npMMuvin Ae^CTBun Meia/i/ia c naMHTbio 
3aKnK)MaeTcn b c/ieAy»ouieM. 
20 H3BecTno. mto viMetoTcw Mera/innMecKvie 
cnnasw. y KOTOpux Mcynpyrwe Ae^opMaaww 
no/iMCCTbK) BOCCTaMaB/iMBa»OTCfl npvi cm»tmm 
H3rpy3KH unu Hsrpeaa. T.e. MeTann. "acnoMM- 
na«\ npwo6peTaeT hpokhiok) 4>opMy. 3to hb- 
25 r.en»e. o6Hapy>KeHMoe bo Mnorux mmctwx 
Meia/inax. cn/iasax m MeiannwMCCKux komoo- 

3MUH«X. H33blB3eTC« 3^eKTOM F13MWT11 ^)0p- 
Mbl. 



Ha fj>ur. 1 npeACTaB/iena cxcMaTnnecKM 
30 npeA/iaraeMa» KOHCTpyxunB 3a6on CKBajKuuw: 
Ha <t>wr. 2 - cencHMe A-A na <J>ur. 1 ; Ha ^nr. 3 - 
Ae<t>oP MM POB3 MH a* nepeA cnycxoM b ckb3)km- 
ny noTaiiHaa KonoHna; H3 4>ur. 4 - ceMenne 6-6 
H3 <t>nr. 3 (HanOonbiunPi A^aMeip noncpcHMoro 
35 ce»ieHnq Ae4>opMnpoB3HHOM kohohmoI Menb- 
uie BHyTpenHero A^aMCTpa 3KcnnyaTauvio»i- 

HOM KO/lOHHbl). 

KoHCTpyicuviq 3a6ow CKBa*MHbi 8K/iK>MaeT 
3Kcnny3T3unOHHyK) Kononny 1. psciunpenHbivi 

40 ctbo/1 2 CKBaxuHW b MHiepBa/ic 3ancraHM« 
npoAyxTnBHoro o6beKT3 4 w ncp^opupoaaH- 
nyio xonoHHy 3 o6caAHbix Tpy6. 

nocne 6ypenvifl CKsaKUHw AO xpon/in npo- 
AyKiMBHoro o6beKTa 4 cnyCKaoT 3Kcnnyaia- 

45 unonHyK) kohoh Hy 1 v\ neMCimtpytOi ee. 
Aanee ocyuiccTBn»K)T 6ypeHtic npoAy« T "0 MO * 
ro o6bexT3 4 AonoiOM. A^anerp KOioporo 
Menbiue BHyTpeHHero A^aMCip;i 3K.cn/iyara- 
umomhoA Konotfiiu 1. noc^o *rcro pact»upflK)T 

50 cro p a 3 a b m x h m mm paciunpi"Cn«MM. Bunon- 
Haior pa6orbi no ii3mcpcihikd i|>aKTHMeCKoro 
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Anar-ieTpa ctbo/13 ckroncumw. CoGnpaiOT ncp- HUflonpefle/iBercn AOfio/iMMicnbMWM AenmoM 

4>opnpOoaHHyK) cGca/tnyK) KonoHHy 3 Tpy6 H3 ckb3xmhw. no <J>opMy/ie /l»on>on AeGm ckp,3- 

MCTan/ia c naMqTbK) uv^iiHApuHecKoii <{>opMb4 jkmhu Q o6paTHo nponopunoMa/ien naTy- 

c HapyxHbiM AnaMeTpoM. paanuM AwaMerpy panbHOMy /iorapn<t>My oTHOweHMtf paA*yca 

pacujnpeitHorocToonacKBa)KUHbi.nepeAcny- 5 KOHTypa miTaHMa (R*) m paA^yca CKBaxmibi 

CKOM Q CKB3)KHMy nep<t>0pup0B3HH0W KO/lOHHe (r C ), H3 OCH083HMM MerO npOH3BOAV1TenbMOCTb 

3 npiiA3K)T (|)OpMy c nonepeMMWM* pa3Mepa- ckb3*mhu c yBcnuMSMH wm paA"ycoM r c , npw 

mil o6ecne*<viBaK)miiMii cooGoanwm cnycx ee npoMwx paBHbix ycnOBuax onpeAenaeTCfl bw- 

g iiHTcpaan 3aneraHM<? npoAyKTMDMoro o6be»c- pajKeMneM 

Ta 4. C ncMOLUbK) 3/ieKTpoHarpeoaTenfl win 10 

APyr»M nyieri ocymecTon«»OT HarpeB CTep*H» |n Rv 

c naMWTbio ao pacMeTwofi TeMnepaiypw. ripn n = Q fc V 

3tom ciepxcHb c naM3Tb»o BoccTanaBnuBaeT U) " r± 

cook) nepBOMananbiiyio <])OpMy. ' r n 

n p n m e p. BypeHwe poa 3KcnnyaT3uuoH- 15 

HyK)KOnoHHyAor/iy6nHw2C00MOCyuiecTB/iflK)T FlpwrntMaa R*=200 m. r c =0.145 m. no/iyns- 

*oiiotom 0 215.9 mm. Ha yx33aHiiyK> rny&HHy m q 13 , 0 0 8Q. 

cnycxavor 3^cn/iyaraiuiOHHyio xonoHHy M3 TaxMM o6pa30M. AOCTuraeica yoe/iMMeHne 

Tpy5 0 l68MMCTOiimwHOfl lOMMnueMen- n p OM 3BOAHTe/ibHOCTM 3a cmct peann3aunn 

Ttipy»OT. 3a/ieraK>uiui4 H:i*e npoAyxniBHbiM 20 npeAnaraeMOro rexmiMecKoro peweHvia. 
oGlckt pa3GypMBa»OT aohotom 0 145 mm ao 

npocKTHOvi r/iy6nMw 2020 m. 33TeM ctboa o o p m y /i a w3o6peTeHww 

CKSa*HMW paCUJlipflJOT p33ABU)KHblMM pac- 

ujiipiiTcnssMM ao A^aweipa 0 250 mm. 1/13 KoncTpyictjiiH 3a6of ckb3>khhw. bk/i»oh3io* 

MeTan/iacnaMqib»OM3roT3BnMEa»OTnep<t)Opn- 25 3KCnnyaTauM0H HyK> KO/iOHHy. cnymeM- 

pooaHHyio KO/iOHMy AnuHOw L=22 m m pa3Me- nyK) AO kpob/ik npOAyxTUBMorp o6bexT3. 

par-111 di~148 mm, d2=250 mm. KonoHHy pacujM peHHbiw ctbo/i ckbsxwhw b MHTepB3/ie 

AC^opMMpyior. npiinao nonepeMHOMy npo4>- 3a/ ,eraHM» npoAyxTHBHoroo6beKTa. nep<t>opw- 

n/iK) otu na <t>nr. 4 c nan6o/ibUiHM AwaMeipoM p0 B3HHyio KO/iOHny o6c3ahwx Tpy6, ycTanoB- 

noncpeMMaroccMeiHiflds^l^OMM.MTOoGecne- 30 nCMMyi0 n poTWB wHTepaa/is 3ancraHUfl 

MiioaeT KO/ibuenott 3a3op, paBUbu'i 4 mm. c npoAyxTMBHoro o6beKTa. oTnnna»oma«- 

GiiyipeMHUM AwawerpoM axcn/iyaTaunoHHOM c q TeM HTJ c uenbl0 yM eHbweMWfl TpyAoeM- 

KO/ionHbJ 148 mm it. cneA093TenbM0. cbo6oa- xoctm pa6oT w y8e/inMeMH9 nponaBOA^Te/ibHO- 

ny»o TpaMcnoprupOBKy norauHOii ko/iohhw b ctm CKB3)K | 4Hbl( nep4>opnpoBaHM a » ko/iohm3 

uMiepBan sanerannfl npoAy^TUBnoro oObCKTa. 35 0 g C3AHblx Tpy 5 euno/iHena n3 MeTanna c na- 

CnyCKa»oT Ae<t»opMnpoBaHMy»o KononHy hs MflTbK>1 BOCCTaM3B/iiiBa»oiuevi nepaoHaManb- 

KaGcne c CKBa^mty AO ynopa c ec aa6oeM. Hy k> <^opMy noc/ie cnycKa b MHTepea/) 

B xn»o i <aK)T cucieMy MCKipoHar pena. Hocne K penneHtiq, npn^eM HapyxHbiM A^aMeTp nep- 

BbiAep^Kii b TCMCnne onpeAencMnoro speMe- ^opwpoBaMMOft ko/iohhw o6c3Amwx Tpy6 nep- 

MM nOT3t1H3A KO/10HH3 B0CCT3H3BflMB36T CBOK) 40 BOH3ManbH0M UM/1HHAPWHeCKOM 4>OpMW p3B6H 

nepBonaManbHYK) un/uiHAptwecKyio 1>opMy c AMaM eTpy CTBona CKBa>KMHbi. a enyTpeHHUM 

napyxHWM AMaMcipoM 250 mm. am3M6tp 6o/ibiue BHyipeHnero A^aMerpa 3KC- 

3KOHOMiiHecKafl 3l"J»CKTiiBnocTb ot oneA- n/iyaraunoHMOM kohohhw . 
penn<i npcnnaracMoro Te*mtM<»cr.oro peiue- 

45 
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M.: Minnefteprom, Moscow 1985, p. 4, 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
dwell 



Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 



1730429 
3 



The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

Ir3- 
In-*- 

[sic- one of the r w j f s should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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Fig. 2 



[see Russian original 
for figure] 

[see Russian original 
B B for figure] 
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Fig. 3 Fig. 4 
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